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DETAILED ACTION 
Response to Arguments 

Regarding claims 1. 14 and 15: 

Applicant's arguments filed on 09/22/2006 have been fully considered but they 
are not persuasive. 

The Applicant contends, "the devices of independent claims 1 , 14 and 15 divide 
not only the time axis, but also the voltage axis. This is recited in the claims as 
"'sequentially sweeping a voltage threshold level and a phase of an extracted clock with 
respect to the input signal." It is respectfully submitted that the relied upon portions of 
Wada fail to include such a feature. Moreover, this shortcoming is not addressed by the 
relied upon portions of Solheim or Turney. Accordingly, it is submitted that the relied 
upon portions of the cited references, whether singularly or in combination, do not teach 
each and every aspect of independent claims 1 , 14, and 15, which are therefore 
allowable". 

The Examiner disagrees and asserts, that, as indicated in the previous Office 
action, "Solheim discloses a regeneration control unit sequentially sweeping a voltage 
threshold level and phase of the extracted clock with respect to the input signal (figure 3 
column 5 line 25 to column 6 line 35)". Solheim specifically discloses that "The control 
circuit 16 operates in an error mapping mode, an optimization mode, or a data 
regeneration mode. In the error mapping mode, the control circuit 16 generates sets of 
threshold and phase values using any suitable method, and receives the resulting raw 
BER from the error detection circuit 20. For example, control circuit 16 varies the 
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threshold V t h applied to comparator 10 in increments from Vi to V 10 as shown in the 
example illustrated in FIG. 2. In the meantime, control circuit 16 varies the phase O of 
the signal applied on the CL input of flip-flop 12 in increments from to <t>i 6 The BER is 
measured for each pair (Vj, 4>j) and stored in memory 18. In order to minimize the time 
spent at high raw error rate conditions, the mapping of the received eye is only being 
done on a periodic basis, once a day or at start-up". 

For these reasons and the reason stated en the previous Office action, the 
rejection of claims 1, 14 and 15 are maintained. 

Regarding claims 2-12: 

Applicant's arguments filed on 09/22/2006 have been fully considered but they 
are not persuasive. 

The Applicant contends, "Claims 2-12, which depend from an allowable base 
claim are allowable therewith". 

The Examiner disagrees and asserts, that, because the rejections of claims 1 , 
m14 and 15 are maintained, the rejections of claims 2-12 are also maintained. 

For these reasons and the reason stated en the previous Office action, the 
rejection of claims 2-12 are maintained. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Claims 1, 2, 5-12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Solheim (US 5896391) in view of Turney (US 4516083 A), and further in view of 
Wada (US 5602879 A). 

As per claim 1, Solheim discloses a regeneration control circuit sequentially 
sweeping a voltage threshold level and a phase of an extracted clock with respect to the 
input signal (figure 3 column 5 line 25 to column 6 line 35). Solheim doesn't disclose a 
clock timing extraction circuit dynamically setting a frequency-dividing ratio based on a 
transmission rate of an input signal to perform a phase synchronization control so that 
the input signal and an oscillation output have a constant phase difference and 
extracting a clock timing based on the transmission rate; and determine whether signal 
logic levels measured at adjacent monitor points match with each other and to 
automatically measure a decision point within a valid zone of an eye pattern at which 
there is the least possibility that error occurs and performing the regeneration control by 
using the decision point as an optimal point. Turney discloses a clock timing extraction 
circuit dynamically setting a frequency-dividing ratio based on a transmission rate of an 
input signal to perform a phase synchronization control so that the input signal and an 
oscillation output have a constant phase difference and extracting a clock timing based 
on the transmission rate (figure 1 column 2 line 41 to column 3 line 35). Solheim and 
Turney are analogous art because they are from the same field of endeavor. At the 
time of the invention, it would have been obvious to a person of ordinary skill in the art 
to incorporate the clock timing extraction circuit disclosed by Turney with the 
regeneration control circuit disclosed by Solheim. The suggestion/motivation for doing 
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so would have been to reducing time delay in the synthesizer (Turney column 3 lines 
18-28). Wada discloses determining whether signal logic levels measured at adjacent 
monitor points match with each other and to automatically measure a decision point 
within a valid zone of an eye pattern at which there is the least possibility that error 
occurs and performing the regeneration control by using the decision point as an 
optimal point (figures 7-10, column 10 lines 14-39). Solheim and Wada are analogous 
art because they are from the same field of endeavor. At the time of the invention, it 
would have been obvious to a person of ordinary skill in the art to incorporate the clock 
recovery circuit disclosed by Wada with the regeneration control circuit disclosed by 
Solheim. The suggestion/motivation for doing so would have been to produce a timing 
clock signal at a point at which an eye pattern of the signal opens most widely (Wada 
abstract). 

As per claim 2, Solheim, Turney and Wada disclose claim 1 , Turney also 
discloses that the clock timing extraction circuit comprises a phase comparing means 
for comparing phases of the input signal and a frequency-divided clock to detect a 
phase difference therebetween (figure 1 block 12 column 2 line 41 to column 3 line 35); 
averaging means for averaging the phase difference to generate a control voltage 
(figure 1 block 16 column 2 line 41 to column 3 line 35); voltage-controlled oscillation 
means for oscillating a synchronizing clock based on the control voltage (figure 1 block 
18 column 2 line 41 to column 3 line 35); frequency-dividing means for dividing the 
frequency of the synchronizing clock to generate the frequency-divided clock (figure 1 
block 14 column 2 line 41 to column 3 line 35); and phase-locked loop control means for 
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determining whether the control voltage falls within a set range to determine whether a 
phase-locked loop is in a locked state and dynamically setting the frequency-dividing 
ratio based on a result of determination (figure 1 block 26 column 2 line 41 to column 3 
line 35). Solheim and Turney are analogous art because they are from the same field of 
endeavor. At the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to incorporate the clock timing extraction circuit disclosed by 
Turney with the regeneration control circuit disclosed by Solheim. The 
suggestion/motivation for doing so would have been to reducing time delay in the 
synthesizer (Turney column 3 lines 18-28). 

As per claim 5, Solheim, Turney and Wada disclose claim 1, Solheim also 
discloses that the regeneration control circuit comprises a voltage threshold level setting 
means for making a decision on the input signal by using the voltage threshold level and 
generating measured data from the input signal (figure 3 block 16 output 13 column 6 
lines 5-17); clock phase setting means for setting a phase of the clock (figure 3 block 14 
column 5 lines 48-54); level decision control means (figure 3 block 16 column 6 lines 5- 
17); decision information hold means for holding the decision information (figure 3 block 
18 column 6 lines 5-17); and optimal point setting means for identifying a decision point 
within the valid zone of the eye pattern at which there is the least possibility that error 
occurs from the decision information obtained by sequentially sweeping the voltage 
threshold level and the extracted phase of clock and performing the regeneration control 
in which the decision point thus identified is used as the optimal point (figure 2 and 
figure 3 block 16 column 5 lines 55-62). Solheim doesn't specifically disclose 
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determining whether signal logic levels of the measured data at the adjacent monitor 
points match with each other and providing the result of said determination as decision 
information. Wada discloses determining whether signal logic levels of the measured 
data at the adjacent monitor points match with each other and providing the result of 
said determination as decision information (figures 7-10, column 10 lines 14-39). 
Solheim and Wada are analogous art because they are from the same field of 
endeavor. At the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to incorporate the clock recovery circuit disclosed by Wada with 
the regeneration control circuit disclosed by Solheim. The suggestion/motivation for 
doing so would have been to produce a timing clock signal at a point at which an eye 
pattern of the signal opens most widely (Wada abstract). 

As per claim 6, Solheim, Turney and Wada disclose claim 5, Solheim also 
discloses that the level decision control means pulls in phase a first output of the 
measured data triggered by a current clock and a second output of the measured data 
triggered by a delayed clock obtained by delaying the current clock by a fixed time, 
makes an exclusive-OR operation on the first and second outputs to make a level 
decision on the monitor point and generates the decision information (figure 4 blocks 
101-102 column 6 lines 36-53). 

As per claim 7, Solheim, Turney and Wada disclose claim 5, Solheim also 
discloses that the optimal point setting means applies an offset adjustment control to the 
clock timing extraction circuit when a maximum transmission rate of the input signal is 
equal to the rate of the synchronizing clock to thereby generate a through clock, the 
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clock phase setting means selects the through clock to sweep the clock phase (figure 3 
column 5 lines 40-54). 

As per claim 8, Solheim, Turney and Wada disclose claim 5, Solheim also 
discloses that the optimal point setting means applies a count value control and a digital 
phase step control to the clock phase setting means when the transmission rate of the 
input signal is lower than that of the synchronizing clock to thereby generate a clock 
signal having a different frequency-dividing ratio, and applies an offset adjustment 
control to the clock timing extraction circuit to thereby generate a frequency-divided 
signal based on the clock signal, the clock phase setting means selects the frequency- 
divided clock to sweep the clock phase (figure 3 column 6 lines 5-17). 

As per claim 9, Solheim, Turney and Wada disclose claim 5, Solheim also 
discloses that the optimal point setting means sets a reset cycle based on an error rate 
corresponding to the transmission rate of the input signal, and resets the decision 
information held in the decision information holding means on the basis of the reset 
cycle (figure 2 and figure 3 column 6 lines 18-26). 

As per claim 10, Solheim, Turney and Wada disclose claim 9, Solheim also 
discloses that the optimal point setting means controls to shift a next monitor point 
without waiting for the reset cycle when recognizing that the decision information is 
indicative of error (figure 2 and figure 3 column 6 lines 36-53). 

As per claim 1 1 , Solheim, Turney and Wada disclose claim 5, Solheim also 
discloses that the optimal point setting means comprises a memory for memorizing the 
decision information about the monitor points, and determines, as the optimal point, a 
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monitor point located in a memory area in which there is the least error with respect to 
the voltage threshold level and the clock phase (figure 3 block 18 column 6 lines 5-18). 

As per claim 12, Solheim, Turney and Wada disclose claim 11, Solheim also 
discloses that the optimal point setting means memorizes the voltage threshold level 
and the clock phase at the monitor point determined as the optimal point, and performs 
the regeneration control using the memorized voltage threshold level and the clock 
phase at the time of restart (figure 3 column 6 lines 5-26). 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Solheim, 
Turney and Wada as applied to claim 2 above, and further in view of Nakamura (US 
6741668). Solheim, Turney and Wada disclose claim 2. Solheim, Turney and Wada 
don't specifically disclose that the phase comparing means makes an exclusive-OR 
operation on a level of a rising edge of the frequency-divided clock and that of a falling 
edge thereof so that the phase difference is detected as a duty ratio. Nakamura 
discloses that the phase comparing means makes an exclusive-OR operation on a level 
of a rising edge of the frequency-divided clock and that of a falling edge thereof so that 
the phase difference is detected as a duty ratio (figure 7 column 3 line 37 to column 4 
line 6 and column 13 lines 1-65). Solheim, Turney, Wada and Nakamura are analogous 
art because they are from the same field of endeavor. At the time of the invention, it 
would have been obvious to a person of ordinary skill in the art to incorporate the 
exclusive-or operation circuit disclosed by Nakamura with the regeneration control 
circuit disclosed by Solheim, Turney and Wada. The suggestion/motivation for doing so 
would have been to reduce the jitter of the receiver (Nakamura column 2 lines 41-51). 
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Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Solheim, 
Turney and Wada as applied to claim 2 above, and further in view of Itaya (US 
4625180). Solheim, Turney and Wada disclose claim 2. Solheim, Turney and Wada 
don't specifically disclose that the phase-locked loop control means sets a frequency- 
dividing ratio available before power off in the frequency-dividing means at the time of 
power off and sets a control voltage available before breaking of the input signal in the 
averaging means when the input signal breaks. Itaya discloses that the phase-locked 
loop control means sets a frequency-dividing ratio available before power off in the 
frequency-dividing means at the time of power off and sets a control voltage available 
before breaking of the input signal in the averaging means when the input signal breaks 
(figure 4 column 5 lines 40-50). Solheim, Turney, Wada and Itaya are analogous art 
because they are from the same field of endeavor. At the time of the invention, it would 
have been obvious to a person of ordinary skill in the art to incorporate the power off 
technique disclosed by Itaya with the regeneration control circuit disclosed by Solheim, 
Turney and Wada. The suggestion/motivation for doing so would have been to reduce 
the fluctuations of the phase locked loop the receiver (Itaya abstract). 

Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Solheim 
(US 5896391) in view of Wada (US 5602879 A). Solheim discloses a regeneration 
control circuit performing a regeneration control of an input signal, comprising a voltage 
threshold level setting means for making a decision on the input signal by using a 
voltage threshold level and generating measured data from the input signal (figure 3 
block 16 output 13 column 6 lines 5-17); clock phase setting means for setting a phase 
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of a clock for decision making (figure 3 block 14 column 5 lines 48-54); level decision 
control means (figure 3 block 16 column 6 lines 5-17); decision information hold means 
for holding the decision information (figure 3 block 18 column 6 lines 5-17); and optimal 
point setting means for identifying a decision point within a valid zone of an eye pattern 
at which there is the least possibility that error occurs from the decision information 
obtained by sequentially sweeping the voltage threshold level and the phase of the 
clock with respect to the input signal and performing the regeneration control in which 
the decision point thus identified is used as an optimal point (figure 2 and figure 3 block 
16 column 5 lines 55-62). Solheim doesn't specifically disclose determining whether 
signal logic levels of the measured data at the adjacent monitor points match with each 
other and providing the result of said determination as decision information. Wada 
discloses determining whether signal logic levels of the measured data at the adjacent 
monitor points match with each other and providing the result of said determination as 
decision information (figures 7-10, column 10 lines 14-39). Solheim and Wada are 
analogous art because they are from the same field of endeavor. At the time of the 
invention, it would have been obvious to a person of ordinary skill in the art to 
incorporate the clock recovery circuit disclosed by Wada with the regeneration control 
circuit disclosed by Solheim. The suggestion/motivation for doing so would have been to 
produce a timing clock signal at a point at which an eye pattern of the signal opens most 
widely (Wada abstract). 

Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Naito 
(US 6538786) in view of Solheim (US 5896391), further in view of Turney (US 4516083 
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A) and further in view or Wada (US 5602879 A). Naito discloses an optical receiver 
receiving a light signal and performing a regeneration control, comprising an opto- 
electric conversion unit converting the light signal into an electric signal (figure 1 block 
31 column 10 lines 40-51); a filtering unit performing a waveform equalizing control of 
the electric signal (figure 1 block 31 column 10 lines 40-51). Naito doesn't disclose a 
clock timing extraction unit dynamically setting a frequency-dividing ratio based on a 
transmission rate of the input signal to perform a phase synchronization control so that 
there is a fixed phase difference between the input signal and an oscillation output and 
extracting a clock timing based on the transmission rate; and a regeneration control unit 
sequentially sweeping a voltage threshold level and phase of the extracted clock with 
respect to the input signal to determine whether signal logic levels measured at 
adjacent points match with each other and based thereon finding an optimal point within 
a valid zone of an eye pattern at which there is the least possibility that error occurs. 
Turney discloses a clock timing extraction unit dynamically setting a frequency-dividing 
ratio based on a transmission rate of the input signal to perform a phase 
synchronization control so that there is a fixed phase difference between the input 
signal and an oscillation output and extracting a clock timing based on the transmission 
rate (figure 1 block 14 column 2 line 41 to column 3 line 35). Naito and Turney are 
analogous art because they are from the same field of endeavor. At the time of the 
invention, it would have been obvious to a person of ordinary skill in the art to 
incorporate the clock timing extraction circuit disclosed by Turney with the optical 
communication system disclosed by Naito. The suggestion/motivation for doing so 
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would have been to reducing time delay in the synthesizer (Turney column 3 lines 18- 
28). Solheim discloses a regeneration control unit sequentially sweeping a voltage 
threshold level and phase of the extracted clock with respect to the input signal (figure 3 
column 5 line 25 to column 6 line 35). Naito, Turney and Solheim are analogous art 
because they are from the same field of endeavor. At the time of the invention, it would 
have been obvious to a person of ordinary skill in the art to incorporate the data 
recovery system disclosed by Solheim with the optical communication system disclosed 
by Naito and Turney. The suggestion/motivation for doing so would have been to 
provide an optima operation point (Solheim abstract). Wada discloses determining 
whether signal logic levels of the measured data at the adjacent monitor points match 
with each other and providing the result of said determination as decision information 
(figures 7-10, column 10 lines 14-39). Naito, Turney, Solheim and Wada are analogous 
art because they are from the same field of endeavor. At the time of the invention, it 
would have been obvious to a person of ordinary skill in the art to incorporate the clock 
recovery circuit disclosed by Wada with the optical communication system disclosed by 
Naito, Turney and Solheim. The suggestion/motivation for doing so would have been to 
produce a timing clock signal at a point at which an eye pattern of the signal opens most 
widely (Wada abstract). 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Hogge (US 4218771 A) discloses a clock positioning circuit for 
automatically positioning the timing pulses used for a digital data transmission system. 
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Nakamura (US 6741668 B1) discloses a clock recovery circuit being of high speed and 
low jitter in which a clock signal can be recovered by a clock signal of 1/tt frequency of 
the data rate "n" bps (bit per second) of inputted serial random data and a phase 
detecting method which can realize this clock recovery circuit. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Juan A. Torres whose telephone number is (571) 272- 
31 19. The examiner can normally be reached on Monday-Friday 9:00 AM - 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mohammad H. Ghayour can be reached on (571) 272-3021. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Juan Alberto Torres 
10-03-2006 




